MATERIALS AND METHODS
Of the six patients studied, two had coeliac disease confirmed by the accepted diagnostic criteria, including flat jejunal biopsy, abnormal small bowel barium radiographs, etc. Case 3 had extensive diffuse regional enteritis involving most of the small bowel shown radiologically and later confirmed at necropsy, while case 4 had extensive small bowel resection. The fifth case had pancreatic insufficiency confirmed by the secretin test and by examination of the pancreas at laparotomy. The sixth patient had had a total gastrectomy for gastric carcinoma. All were severely ill and confined to bed.
DIET The medium chain triglyceride used was a fractionated coconut oil with a melting point about zero 'C. and an iodine value of less than one. Gas chromatographic analyses of the fatty acid component are given in Table I . It is resistant to oxidation and does not easily become rancid. It is more easily miscible with water than long chain triglyceride but unless kept sterile and at a low temperature when mixed with water it tends to ferment owing to bacterial and fungal invasion. The test diet contained medium chain triglyceride 1 IOg., carbohydrate 300 g. (as glucose 250 g. and lactose 50 g. contained in Prosol), protein 125 g. as contained in Prosol, made up to 1.2 to 1-5 litres with water and pro viding approximately 2,750 calories per day. Prosol contained 1 % long chain triglyceride (oleic acid 32 %, palmitic acid 25%, stearic acid 15%, and myristic acid 11 %) and provided essential minerals and vitamins. Between 50 and 65 % of the liquid diet was consumed by the patients during the test period.
Twenty-four-hour faecal collections were diluted to 1,000 ml. and homogenized in an MSE blender and 10 ml. aliquots taken for fat analysis (van de Kamer, ten Bokkel Huinink, and Weijers, 1949 ) and 20 ml. aliquots for gas chromatography. Faecal fats are reported as three-day running means. Food samples were ground in 28 a roller mill for several hours, warmed, and homogenized to unit volumes. Recoveries of added medium chain triglyceride to faeces and food showed that van de Kamer's method was satisfactory for determining both medium and long chain triglycerides.
Samples of food and faeces for gas chromatography were saponified and the fats extracted with petroleum ether and absorbed on to alumina after hydrolysis to the free acids: methylation was then achieved with methanolic hydrochloric acid at 37°C. overnight. The methyl esters were analysed with a Pye Argon chromatograph using a 4 foot 15 % apiezon L column at 1971C. for long chain esters and 155°C. for medium chain esters. Automatic electronic peak integration was used by means of a digital punch out integrater (Gas chromatography Limited I.E. 165) (Smits, Wilding, and Cooke, 1968) .
TEST PROCEDURE In all patients, basal studies were conducted on a normal hospital diet. In three, medium chain triglyceride (40-60 g. daily) was first added to the normal diet for a period of seven to 10 days. In the other three patients this stage was omitted and all patients received the liquid synthetic diet for seven to 10 days when normal diet was resumed except in case 2 to whom a gluten-free diet was given.
RESULTS
The results are summarized in Table II 17-0 13-6 1.5 to 6-4 3-2 2-3 to 10-2 4-8 2-0 to 7-2 3,7 30 to 8-9 5.1 3.0 to 25S3 10-2 0-6 to 6-2 3-1 'Results are expressed in g. per day and ranges are three-day running means 1954), and complications including scurvy, gouty polyarthritis, and osteomalacia.
For six days on normal diet, faecal fat ranged from 10 to 20 g. per day (Table II ). The addition of medium chain triglyceride (60 to 90 g. per day) for 10 days caused no marked change in the degree of steatorrhoea. When, however, dietary fat was replaced by medium chain triglyceride for 10 days the faecal fat output fell to within normal range, reaching as low as 1.5 g. per day, and containing only small amounts of capric acid (3.7%on day 23). During this period, however, bowel frequency rose to four times daily and also faecal volume from a mean of 250 ml. to 1,000 ml. daily. Resumption of normal diet was accompanied bv the return of steatorrhoea.
CASE 2 Adult coeliac disease, female student nurse, aged 21. Short history with 12 kg. weight loss in five months, + M.C.T..
M.C.T. only
Gluten free diet (Table II and Fig. 1 ) varied from 23 to 40 g. while on normal diet for nine days. With the addition of medium chain triglyceride to normal diet for 11 days the faecal fat output remained unaltered but when normal fat was withdrawn there was a dramatic fall.
During 11 further days of medium chain triglyceride only mean faecal fat excretion was 3 g. per day of which less than 1 % constituted medium chain acids. On the thirtythird day of the experiment the diet was discontinued and, despite a gluten-free diet, faecal fat excretion rose again to more than 30 g. per day. Three months later, faecal fat excretion still averaged 10 g. per day, though she had improved dramatically, gaining 20 lb. in three months. The oedema subsided and serum albumin rose to 4.0 g./ 100 ml. and globulin 3.0 g./100 ml. respectively. She has resumed her nursing training. CASE 3 Regional enteritis. Male security officer, aged 55. Six-year history of abdominal pain, hypoproteinaemia, steatorrhoea, and anaemia.
His faecal fat excretion on hospital diet for five days ranged from 21 to 45 g. per day (Table II) . From days 6 to 14 the addition of medium chain triglyceride to the diet (40 to 60 g./day) apparently reduced the steatorrhoea due to anorexia caused by adding medium chain triglyceride to the normal diet. From the fourteenth day when he was taking 'M.C.T. diet' only, the faecal fat levels fell dramatically and remained within normal limits. During this time he was consuming 40 to 60 g. of medium chain triglyceride oil per day and the total faecal fatty acid included only 3*7 % caprylic acid (C8) and 2.2 % capric acid (C10). On (Shenoi, Smits, and Davidson, 1966 While on a normal ward diet for 14 days without pancreatic extract the faecal fat output ranged from 35 to 50 g. per day (Table II) . When dietary fat was replaced for seven days by medium chain triglyceride (65 to 75 g. daily) faecal fat levels fell markedly to within normal limits after four days. On day 19, the faecal fatty acids included only 3-3 % caprylic acid (C8) and 1-2% capric acid (C10), both being detected in amounts of less than 0.5 % when on normal diet. On resumption of a normal ward diet gross steatorrhoea returned (up to 40 g. daily faecal fat). CASE 6 Total gastrectomy. A 70-year-old retired bricklayer had undergone total gastrectomy for carcinoma of the stomach nine months previously.
On normal hospital diet for nine days, though with reduced intake (less than 40 g. fat per day), daily faecal fat output varied from 10 to 19 g. per day (Table II) . When replaced by the medium chain triglyceride diet for 10 days (mean 50 g., range 30 to 70 g. daily), faecal fat excretion became normal and only traces of mediumchain acids were detected in the faeces. When normal diet was resumed on the 17th day faecal fat excretion increased immediately (range 17 to 35 g. daily).
DISCUSSION
Normal dietary fat is largely absorbed via the lymphatics of the gut (Munk, 1880; Munk and Rosenstein, 1891; Frank, 1898; Bloor, 1912-13; 1913-14; Freeman and Ivy, 1935; Verz'ar and McDougall, 1936) and medium chain fatty acids via the portal blood (Raper, 1912-13; Hughes and Wimmer, 1932) though these points were controversial for some time (Frazer, 1946 (Frazer, , 1947 . Further work, however, has confirmed the validity of the earlier contentions (Bloom, Chaikoff, Reinhardt, Enteenman, and Dauben, 1950; Reiser, 1950; Reiser and Bryson, 1951; Bloom, Chaikoff, Reinhardt, and Dauben, 1951b; Bloom, Chaikoff, and Reinhardt, 1951a; Chaikoff, Bloom, Stevens, Reinhardt, and Dauben, 1951; Kiyasu, Bloom, and Chaikoff, 1952; Borgstrom, 1955 ). Analysis of human portal blood from abdominal wall anastomotic veins (Sherlock and Walshe, 1948; Bean, Franklin, Embick, and Daum, 1951) and from cannulated human thoracic ducts (Blomstrand and Ahrens, 1958; Blomstrand, Dahlback, and Linder, 1959; Blomstrand and Dahlback, 1959, 1960; Blomstrand, Gurtler, and Werner, 1965) has further confirmed these hypotheses, though some long chain fatty acids may be absorbed via the portal vein (Gallagher, Webb, and Dawson, 1965) .
Chain length undoubtedly governs fatty acid metabolism (Kirschner and Harris, 1961) and originally it was thought that medium chain triglyceride was absorbed as fatty acid before passing into the portal blood (Bloom et al., 1951a) . Chain length is inversely proportional to the rate of intraluminal ilpolysis (Desnuelle and Savarry, 1963) and medium chain triglyceride is more easily split not only in the liver but also within the mucosal cell (Desnuelle and Savarry, 1963) . In the presence of adequatepancreatic lipase splitting is virtually complete (Hashim, Bergen, Krell, and Van Itallie, 1964a) , but is impaired in its absence (Valdivieso and Schwabe, 1965b) . The latter also maintain the necessity for bile salts for the absorption of medium chain triglyceride (Valdivieso and Schwabe, 1965a ) though because of greater solubility it is likely that bile salts are less important for micelle formation with medium chain fatty acids. Within the mucosal cell medium chain fatty acids are poorly reesterified (Borgstrom, 1960) due to the absence of the necessary enzyme system (Dawson and Isselbacher, 1960; Senior and Isselbacher, 1960; Ailhaud, Sarda, and Desnuelle, 1962) . After absorption into the mucosal cell partially lipolyzed medium chain glycerides are hydrolyzed further instead of being reesterified (Tidwell and Johnston, 1961; Senior and Isselbacher, 1963; Gelb and Kessler, 1963; Hashim et al., 1964; Wood, Imaichi, Knowles, Michaels, and Kinsell, 1964) . Furthermore, medium chain triglyceride is well absorbed unsplit and is lipolyzed within the mucosal cell into fatty acid components, whereas unsplit long chain triglyceride is poorly absorbed (Playoust and Isselbacher, 1964) .
There is evidence therefore that medium chain triglyceride can be absorbed both split and unsplit. In cases 1 and 2, both with coeliac disease and probably in case 3 with extensive regional enteritis, intracellular mechanisms are likely to be disturbed, so that the action of pancreatic lipase within the lumen may have been necessary to ensure normal absorption of medium chain triglyceride. In case 5, however, it was absorbed well in the absence of pancreatic lipase and in the presence of normal cellular function, in contradiction to the observation made by Valdivieso and Schwabe (1965b) in rats. After total or partial gastrectomy the reason for steatorrhoea is less well understood, though the altered anatomy is probably a major factor. Vagotomy can result in impairment of bile salt production (Fields and Duthie, 1965) and both acid and enzyme hydrolysis of triglyceride can occur in the intact stomach (Bank, Krut, Marks, Bronte-Stewart, and Uys, 1964) . In gastrectomy a large proportion of unsplit long chain triglyceride reaches the absorptive section of the small intestine, but as in case 6, this matters little with medium chain triglyceride, as it is absorbed almost completely and presumably lipolyzed within the cell. In case 4 good absorption of medium chain triglyceride was evident in a normal upper small intestine but in which the total absorption area was insufficient to absorb long chain triglyceride adequately. In addition, since the ileum was completely lost, impaired resorption of bile salt would contribute to deficient absorption of long chain triglyceride (Lack and Weiner, 1961) . Furthermore though absorption of long chain triglyceride normally takes place in the proximal jejunum (Bergstr6m, Borgstr6m, and Carlsten, 1954; Borgstrom, Dahlqvist, Lundh, and Sj6vall, 1957; Booth, Alldis, and Read, 1961) , medium chain triglyceride has been shown to be absorbed from the large bowel (Lindscheer, Castelli, Moore, Patterson, and Chalmers, 1964) .
Gas chromatographic analysis of the total faecal fatty acids during medium chain triglyceride feeding in the six patients studied confirmed that only small proportions of medium chain acids were excreted in all but the patient with only 4 foot 6 inches of residual small bowel where 19% of total fatty acids appeared as capric acid (C1o) on the day studied. In this patient there was in fact slight steatorrhoea, at least during the early part of feeding medium chain triglyceride, possibly a reflection of the much reduced total available absorptive area. The faecal long chain fatty acid patterns during medium chain triglyceride feeding must reflect the endogenous fatty acid excretion, except for the small contribution of unabsorbed long chain triglyceride in the source of protein used.
The possible nutritional value of medium chain triglyceride was first noted by Powell (1930 Powell ( , 1932 and later by Schon, Gey, Strecker, and Weitzel (1955) . Medium chain fatty acids are carried via the portal blood to the liver where they are rapidly oxidized to two carbon compounds (Hashim et al., 1964a) , and increased B-hydroxybutyric acid and acetone appear in the blood (Schon, Lippach, and Gelpke, 1959) . Butyrin in the diet is not incorporated into body fat (Lebedeff, 1883; Leube, 1895; Zuntz, 1901; Eckstein, 1929; Powell, 1932) but fatty acids from ten-carbon compounds upwards are incorporated (Powell, 1932; Visscher, 1946) . Some medium chain may therefore be resynthesized to long chain triglyceride (Popjaik, French, Hunter, and Martin, 1951; Popjak, French, and Folley, 1951; Brady and Gurin, 1950) .
The primary value of medium chain triglyceride lies, therefore, in its ready absorption and the provision of calories. Kaunitz, Slanetz, Johnson, Babayan, and Barsky (1958) 
